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Introduction
This report describes the structure, condition, and production of California's primary forest products industry for 2006, and discusses statewide timber harvest. Primary forest product manufacturers are firms that process timber into (manufactured) products such as lumber, as well as facilities like pulp mills and particleboard plants that use the wood fiber or mill residue directly from timber processors.
California's primary forest products include lumber, veneer, utility poles, and log home accents.
Products made from chipping or grinding timber, as well as from mill residue (e.g., bark, sawdust, and planer shavings) generated in the production of primary products, also are included. These "reconstituted" primary products include pulp and paper, particleboard, medium-density fiberboard, and bio-energy. Derivative, or "secondary" products (i.e., goods made from primary products) such as window frames, doors, trusses, and furniture are only addressed in the sales, employment and earnings section of this report.
The principal goal of this study is to achieve a detailed picture of the primary forest products industry in the state and the timber it used during the year of 2006. This includes tracking timber harvest from the forest through the manufacturing processes and into the market place. Detail is provided on type and quantity of primary manufacturers, harvest by product use, as well as species and geographic and ownership source of timber used. Mill production capacities and outputs, sales values, mill residues and their uses, and the general operating conditions facing the industry are presented.
Historical trends in California's forest products industry are discussed as are the impacts of more recent downturns in housing and lumber markets. 
Forest Industries Data Collection System
This report represents the second application of the Forest Industries Data and Collection System (FIDACS) in the state of California. The first application was in 2000 (Morgan et al. 2004) . FIDACS consists of a census of all primary forest product manufacturers in a given state during a given year and the analysis and reporting of data collected from these firms. The firms that were surveyed were identified through participation in the previous study, telephone directories, directories of the forest products industry (Paperloop 2006; Random Lengths 2006) , and with the assistance of the firms contacted. Through a written questionnaire or telephone interview, manufacturers provide the following information for each of their facilities:
 Facility type, location, contact information, and opening date  Installed equipment and number of employees  Number of operating days, shifts per day, and hours per shift  Shift and annual production capacity in units of output  Preferred and accepted log lengths and diameters  Volume of raw material received by timber product, county, and ownership  Species mix and proportion of standing dead timber received  Raw material inventory at the beginning and end of the year  Volume and destination of log transfers  Finished product types, volumes, sales value, and market locations  Finished product inventory at the beginning and end of the year  Types, volumes, utilization, and sales of manufacturing residue Manufacturers who participated in the 2006 California forest industry census processed all of the state's commercial timber harvest. Volume and other characteristics of timber processed by out-ofstate facilities were determined through surveys of mills in adjacent states. Other data sources (APA 2005 (APA , 2006 Ehinger, 2007 Ehinger, , 2009 Paperloop 2006; Random Lengths 2006; U.S. Department of Commerce 2009; WWPA 2006) were used to estimate attributes for firms that did not complete the survey. Secondary information from federal, state, and private sources was utilized to verify estimates of the total timber harvest, lumber production, employment, and sales value of products.
Information collected through FIDACS is stored at the University of Montana's Bureau of Business and Economic Research in Missoula, Montana. Additional information is available by request. Individual firm-level data is confidential and cannot be released.
Overview of California's Forest Products Industry
California has been a major producer of wood products since attaining statehood in 1850. It emerged as the Nation's third leading softwood lumber-producing state in the 1940s, and since then it has ranked second or third in the Nation, along with Oregon and Washington (Steer 1948 , WWPA 1964 -2009 . Two major structural changes in California's forest products industry between 1945 and 1989 were the development and then near disappearance of the plywood and veneer industries, and the development of other major wood products industries (i.e., pulp and paper, reconstituted board plants, decorative bark and mulch, and bioenergy) based on mill residue from sawmills and other major timber-processing facilities.
Operating Environment 1945 -2009
This section highlights changes in the operating environment that influenced California's industry from 1945 to 2009. The relative recent past and historic trends are also discussed in this section.
California's forest products industry is continuously influenced by multiple factors including U.S. and global economic forces, market conditions, timber inventories, public policy and regulations, and technological changes. Following World War II, timber harvest volumes expanded in response to the large increases in demand for lumber to supply the upsurge in U.S. home building. Abundant timber resources, industry diversification, and generally strong markets led to high harvest levels and growth in the value of mill output well into the 1970s. During the 1960s and 1970s national forests become a key source of timber for California's industry. With reduced inventory available on private lands, the state's total harvest dropped about 15 percent from peaks in the late 1950s, and the proportion supplied by the national forests increased from just over 10 percent in the mid 1950s to over 40 percent by 1969. A severe recession and weak markets in the first half of the 1980s were followed by a substantial recovery in the last half of the 1980s. Mills in California benefited from these strong markets and an abundance of Federal timber, boosting output and sales to unprecedented levels.
Restricted timber availability, particularly on federal lands, exerted a major influence on California's forest products industry after the 1980s. Harvests from federal timberland (mainly national forest land) declined 75 percent during the 1990s owing to numerous policy and legal constraints on timber harvesting. Private harvest was also lower in the 1990s, resulting largely from increasing state regulation on timber harvesting. Overall, California's timber harvest volume fell sharply throughout the 1990s. At the end of the decade local and national markets for lumber and other wood products were strong, but in-state harvest was just over 2 billion board feet in 1999-less than half of the harvest levels of the late 1980s.
The years 2000 through 2002 saw weak U.S. and global economies, including a U.S. recession in 2001. This recession was made worse by the September 11 terrorist attacks. The expiration of the Canadian softwood lumber agreement and a high-valued U.S. dollar led to increased imports as lumber consumption in the U.S. remained stagnant. The increased lumber supply which reduced domestic production resulted in lower prices. In addition, very high and volatile electricity prices in 2000 and 2001 created problems for some California wood and paper products producers but opportunities for others. Mills buying power from outside sources were faced with substantially higher operating costs.
In contrast, a number of facilities using wood as fuel to produce electricity benefited by selling electricity to other users.
In the second half of 2003, wood product prices began to rise because of increased demand, both domestically and globally, as well as a weakening U.S. dollar. During 2004 and 2005, with U.S.
housing starts exceeding two million annually, demand for wood products was strong and prices reached their highest level since the late 1990s. Strong global markets and hurricanes in the Southeastern U.S. brought additional demand for wood products. However, timber availability and an uncertain regulatory environment continued to impact California's forest products industry and lumber 
California's Timber Harvest, Products, and Flow
This section discusses the ownership of California's timberlands, historical trends in California's timber harvest and the wood products industry's use of timber, focusing on the year 2006. It presents ownership and geographic sources of timber, species composition, types of timber harvested and processed, utilization of wood fiber from the harvest, and movement of the resulting products both within California and between California and other states and countries. 
California's Timberlands
California has approximately 99.6 million acres of land area, of which 33.2 million acres are forested (Miles and Hansen 2008, Christensen et al. 2008) . Of the total forestland in California, private landowners hold 13.0 million acres (39 percent), national forestlands account for 15.8 million acres (48 percent) and other public lands account for the remaining 13 percent or 4.2 million acres.
Approximately 19.5 of the 33.2 million forested acres in California are classified as timberland.
Timberland is forest land that is producing or capable of producing more than 20 cubic feet of wood per acre per year at culmination of mean annual increment and excludes reserved lands (Society of American Foresters 1998). National forests contain 9.8 million acres (51 percent) of timberland, private land owners hold approximately 8.9 million acres (45 percent), and the remaining 4 percent (less than 1 million acres) is held by other public land owners ( fig. 1 ). In 2006, California's timberlands contained approximately 304 billion board feet Scribner of sawtimber (Christensen et al. 2008) . Sawtimber is timber of "sufficient size and quality to be suitable for conversion into lumber" (Random Lengths 1993). Sawtimber volume is calculated from growing-stock trees that are at least 11 inches diameter at breast height (d.b.h.) for hardwoods, and 9 inches d.b.h. for softwoods. Measured in Scribner board feet, live sawtimber on timberland is 94 percent conifers, with hardwoods at 6 percent. By species, Douglas-fir accounts for 33 percent of the Scribner board foot sawtimber volume on timberland. Other species contributing the majority of volume on timberland are true fir (22 percent), ponderosa and Jeffrey pines (18 percent), redwood (8 percent), and sugar pine (5 percent).
Harvest by Ownership
The timber volume harvested in California during 2006 was 1.7 billion board feet Scribner (table 1) , a decline of about 23 percent from the 2000 harvest of 2.2 billion board feet (Morgan et al. 2004) . The timber harvest during 2006 was less than 62 percent of the average volume of the previous 20 years, and less than 45 percent of the average over the last 50 years. Industrial landowners provided the majority (54 percent) of the timber harvest, with NIPF (32 percent) and national forests (13 percent) providing nearly all of the remaining volume.
Private lands have provided the majority of California's timber since the 1940s (figs. 2 and 3).
However, during the 1960s, 1970s, and 1980s, as private harvest volumes declined, national forests became an increasingly important source of timber for California's industry and the nation's growing demand for housing and wood products. National forest timber offerings were fairly constant during these decades (averaging about 1.8 billion board feet Scribner), but the proportion of total harvest supplied by national forests increased from just over 10 percent in the mid 1950s to about 45 percent in the late 1980s. Total timber harvest volume in California declined about 15 percent during this period. 
Harvest by Geographic Source
Six multi-county resource areas are used to describe major wood-producing regions in California ( fig. 4 Hiserote and Howard 1978; Howard 1974 Howard , 1984 Ward 1988, 1991; Ward 1995 Ward , 1997 Morgan et al. 2004) . Virtually all of the remaining timber harvest in 2006 came from the San Joaquin region. been top producers include: Mendocino, Plumas, Shasta, Siskiyou, and Trinity (Barrette et al. 1970; Hiserote and Howard 1978; Howard 1974 Howard , 1984 Ward 1988, 1991; Ward 1995 Ward , 1997 Morgan et al. 2004 ).
Harvest by species
During 2006, true firs, Douglas-fir, ponderosa pine, redwood, and sugar pine were the most commonly harvested tree species, accounting for 90 percent of California's total harvest volume ( Barrette et al. 1970; Hiserote and Howard 1978; Howard 1974 Howard , 1984 Ward 1988, 1991; Ward 1995 Ward , 1997 Morgan et al. 2004 Morgan et al. 1985 Morgan et al. 1988 Morgan et al. 1992 Morgan et al. 1994 2000 
Harvest by Product Type
Products directly manufactured from timber are referred to as primary products; include lumber, plywood, veneer, posts and poles, pilings and timbers, and cedar shakes and shingles. Products made from chipping or grinding timber, as well as from the residues (e.g., bark, sawdust, and planer shavings) generated in the production of primary products, also are included. These reconstituted primary products include pulp and paper, particleboard, medium-density fiberboard, hardboard, and energy. In this report, timber product classification is based on the primary product manufactured directly from timber in roundwood form.
Timber harvested in California falls into five general timber product categories: sawlogs (timber used to produce lumber and other sawn products), veneer logs (timber sliced or peeled to make veneer for plywood or laminated veneer lumber), bioenergy (timber burned industrially to generate electricity 
---------------------------------------Percent ---------------------------------------
Source: Barrette et al. 1970; Hiserote and Howard 1978; Howard 1974 Howard , 1984 Ward 1988, 1991; Ward 1995 Ward , 1997 Morgan et al. 2004. or steam), pulpwood (timber used to manufacture pulp, paper, and reconstituted boards), and other products. Timber harvested for export is addressed under the "Timber Flow" section of this report.
Sawlogs accounted 
Product type by ownership class
As discussed earlier, most of the volume harvested in 2006 came from private timberlands (table 7) . 
-------------------------------------------Percent --------------------------------------------
Source: Barrette et al. 1970; Hiserote and Howard 1978; Howard 1974 Howard , 1984 Ward 1988, 1991; Ward 1995 Ward , 1997 Morgan et al. 2004 private supplier of saw, veneer, and other logs, at 898 MMBF; and national forests were the primary supplier of timber from public lands accounting for 212 MMBF. Wood for bioenergy came primarily from industrial land as well, accounting for about 73 percent (45.1 MMBF) of the total volume harvested for bioenergy. National forests accounted for about 21 percent of the bioenergy harvest (13.1 MMBF).
Minor differences exist between timber volume harvested in California (table 7) 
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b ---------------------
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Sawlogs
End Uses of California's 2006 Timber Harvest
This section traces California's timber harvest through the various product manufacturing sectors. Since both timber products and mill residue from manufacturing facilities are presented, volumes are expressed in cubic feet rather than board feet Scribner. Residue volumes were reported in bone dry units (BDU = 2,400 pounds of oven-dry wood) and converted to cubic feet by using a conversion of 96 cubic feet per BDU (Hartman et al. 1981) . Timber harvest volumes of bole wood were generally reported in board feet Scribner Decimal C Eastside variant. Different conversion factors were applied to combine these disparate volume measures into cubic foot volume. The following conversion factors were developed using log size specifications as well as product and residue recovery information developed from the 2006 FIDACS mill survey in California: 
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Species Sawlogs
Veneer About 55 percent (16 MMCF) became veneer and other finished products, 31 percent (9 MMCF) became residue that was sold to pulp and board manufacturers, and the remaining 14 percent (4 MMCF) became other products such as peeler cores or was used internally for energy.
Since 2000 there was a decrease in the total amount of wood fiber from California used by the bioenergy sector and the pulp and board industry. This overall decrease in wood fiber was due to the decreased harvest of sawlogs and veneer logs and the resulting decrease of mill residue. However, the 
Timber products Imports Exports Net imports -------------------Million board feet a ------------------
International and interstate timber flows
The use of foreign timber by California timber processors rose between 2000 California mills received 59.7 MMBF of timber from one other country -Canada, accounting for 3.3 percent of the timber processed in California (table 11) . In 2000, California facilities received 20.6
MMBF of timber from other countries, again entirely from Canada. Past reports (Barrette et al. 1970; Hiserote and Howard 1978; Howard 1974; Ward 1988, 1991; Ward 1995) do not indicate any timber entering California from international sources, although timber entering California from other states increased substantially from the late 1960s through the 1990s.
The volumes of timber harvested in California, exported from California, and processed in California have been declining since the 1960s, while the volume of imported timber began rapidly increasing in the early 1990s ( fig. 6 ). 
Intrastate timber flow
This section briefly examines the flow of California timber to mills within the state. Several counties have too few timber-processing facilities to avoid disclosure of firm-level data, so individual county statistics are not reported for all counties (table 12) .
Reflecting tighter timber supplies and the development of larger mills, not only has the volume of timber imported into California increased, but timber harvested and processed within California is travelling further today than in the past. During 2000 and 2006, less than one-half of harvested timber 
Receiving area
a North Coast and Central Coast regions are combined to avoid disclosure, North Coast includes Del Norte, Humboldt, Mendocino, and Sonoma Counties and Central Coast includes Napa, Solano, Marin, Contra Costa, Alameda, San Francisco, San Mateo, Santa Clara, Santa Cruz, San Benito, and Monterey counties. b Northern Interior region includes Lassen, Modoc, Siskiyou, Shasta, and Trinity counties. c Sacramento region includes Butte, Colusa, El Dorado, Glenn, Lake, Nevada, Placer, Plumas, Sacramento, Sierra, Sutter, Tehama, Yolo, and Yuba counties. 
--------------------------------Million board feet Scribner------------------------------
North
Structure of California's Forest Products Industry
The 2006 FIDACS census identified 77 active primary wood and paper products facilities in California producing an array of products including lumber and other sawn products, veneer, utility poles, log home accents, medium-density fiberboard, particleboard, hardboard, bioenergy, and decorative bark 3  13  13  9  9  9  5  6  2  3  Total  262  232  183  130  115  119  73  75  93  77 b Data unavailable for bioenergy and decorative bark sectors for 1968-1994.
a Other includes log home accent producers, shake and shingle manufacturers, as well as post, pole, and piling manufacturers.
Source: Barrette et al. 1970; Hiserote and Howard 1978; Howard 1974 Howard , 1984 Ward 1988, 1991; Ward 1995 Ward , 1997 Morgan et al. 2004 . As mentioned earlier, the distance that California's timber harvest travels to be processed is increasing. This increase is a result of reductions in both the volume harvested and the number of facilities that process timber. Similar reductions in harvested volumes and local milling infrastructure Published annual sales data for California's primary forest products industry are consistently available only for lumber. To put these values in perspective, we estimated lumber sales values for previous years using reported lumber sales (WWPA 1964 (WWPA -2009 
Sawmill Sector
California's sawmill sector continues to be the largest component of California's primary forest products industry in terms of sales value (table 15) and volume of timber processed (table 8) . The 33 sawmills operating in California during 2006 accounted for slightly less than 7 percent of domestic softwood lumber production, which equates to about 4 percent of U.S. lumber consumption (WWPA 1999 (WWPA -2009 ).
Lumber production in California peaked at 6 billion board feet ( fig. 9) that level throughout the 1960s and 1970s. With advancing technology, sawmills were able to recover more lumber from the logs processed and offset the slightly lower overall timber harvest and increased use of timber by the plywood industry (Keegan et al. 2010) . Very strong markets maintained average annual lumber production above 5 billion board feet throughout the 1970s, and annual sales value exceeded $4 billion during four years of the decade ( fig. 10 ). MMBF and sales of $3.0 billion, owing to a strong national economy, a temporary abundance of sold-but
not-yet-cut federal timber, and continued increases in lumber recovery per unit of timber processed. 
Bioenergy Sector
The bioenergy sector in California in 2006 contained a variety of facilities including cogeneration plants at timber processing facilities such as sawmills that produced steam and electricity, as well as stand alone facilities producing electricity using various mixes of urban and agricultural waste, sawmill residue, and timber. In 2006, 25 bioenergy facilities used some type of wood fiber including roundwood, forest chips (i.e., trees or slash chipped in the forest), and sawmill residues. Just two facilities operated exclusively on sawmill residues; six used a mixture of agricultural, urban waste, and sawmill residue; and 17 facilities used forest chips, sawmill residue, and urban and agricultural waste. As the pulp and board sectors have declined the bioenergy sector has become more important to the industry in California as a source of additional revenue for residue producing facilities and for utilization of slash and other low value forest material. Measured in cubic feet, the bioenergy sector used about 24 percent (including bark) of the wood fiber from California's timber harvest. This includes over 60 MMCF of timber harvested for energy and 33 MMCF or 350,000 BDU (nearly 25 percent) of California's mill residues, including bark.
Other Sectors
The remaining primary wood products manufacturers identified in 2006 included one house log accent facility and a utility pole producer. The number and variety of facilities composing California's "other"
(wood product) manufacturers have varied throughout the years (table 13) . Historic information on their operations is limited. These producers were typically small operations that come and go with demand for their products, making it challenging to determine the total number of facilities operating and obtain information from them. Because of the limited number of facilities no production data for these firms can be reported, and sales data are included with the veneer sector.
Plant Capacity
This section focuses on capacity to process timber-specifically sawtimber-from 1988 through 2007 and the utilized proportion of that capacity. California's sawtimber-processing plants include sawmills, veneer mills, houselog facilities, and utility pole plants. Capacity for 2006 was developed from the FIDACS census of California's forest products industry. Capacity for previous years was estimated from previous industry censuses (Howard and Ward 1991 , Ward 1995 , Morgan et al. 2004 ) and for intervening years based on reported mill closures openings and expansions (Ehinger 2009 , Spelter et al 2007 , Random Lengths 2007 
Sawtimber Processing Capacity
Through the FIDACS census, California mills were asked for their 8-hour shift and annual production capacities, given sufficient supplies of raw materials and firm market demand for their products. Large sawmills and veneer plants mills expressed annual production capacity equal to two to three 8-hour shifts daily for 240 to 300 operating days per year. Smaller mills generally reported annual capacity at only one shift per day, for not more than 250 days per year.
Sawmill production capacity was reported in thousand board feet lumber tally. Veneer production capacity was reported in thousands of square feet on a 3/8-inch basis, utility pole capacity was reported in lineal feet of poles, and houselogs used for log home accents were reported in pieces.
In order to combine capacity figures for the state's sawtimber users and to estimate the industry's total capacity to process sawtimber, capacity was expressed in units of raw material input (MMBF of timber Scribner Decimal C) and called processing capacity. Sawmill capacity figures were adjusted to million board feet of timber Scribner Decimal C log scale by dividing production capacity in lumber tally by the mill's calculated lumber recovery per board foot Scribner. For veneer plants, production capacity in square feet of 3/8-inch veneer was divided by each mill's calculated veneer recovery figure. Capacities for utility pole plants were adjusted to thousand board feet Scribner by multiplying capacity in lineal feet by an average Scribner board-foot volume per lineal foot. For log home accents, an estimate was made using the average volume of a log that would be used for that product. These pieces were comparable in size to veneer and saw logs.
California's capacity to process timber in 2006 was an estimated 2.05 billion board feet Scribner, of which 78 percent was utilized with mills processing just over 1.6 billion board feet ( fig. 11) There has been a 70 percent drop in capacity to process sawtimber in California since 1988, when capacity was 6 billion board feet of log input, and mills processed approximately 4 billion board feet of timber. The major decline in capacity took place from 1988 to 1999 with a fall from 6 billion board feet to 2.8 billion board feet (Morgan et al. 2004 ). The capacity decline in the 1990s resulted primarily from the 2 billion board foot decline in federal timber offerings. Also negatively impacting capacity during the 1990s and beyond were a series of increased state regulations of timber harvest activities which effectively reduced the available private timber volume and increased costs. Changes in use of private lands -such as development, urbanization, or purchases/set asides for parks or old growth preservation have also contributed to reduced timber harvest from private forestlands. During the recent poor markets the portion of capacity used has fallen more dramatically than total capacity from 
Lumber-Production Capacity
Capacity to produce lumber varies widely among California's 33 sawmills, and the proportion of capacity utilized is highly correlated with mill size (table 16) . Total lumber production during 2006 was 2,453
MMBF and production capacity was 3,067 MMBF lumber tally. Thus, approximately 80 percent of California's annual lumber-producing capacity was utilized, which is nearly identical to 2000, when 81 percent was utilized. The majority, 2,178 MMBF (71 percent) of lumber-producing capacity, was concentrated in the 13 largest mills, with over 100 MMBF annual capacity. The degree of concentration of capacity among these mills increased from 2000, when 58 percent of capacity was in this size class. 
Lumber Recovery Factors and Overrun
Product recovery ratios, or the volume of output per unit of input, are reported for California's sawmills as lumber recovery factors (LRFs) and overrun. The LRF is the lumber output (in board feet lumber tally) divided by the timber input (in cubic feet). Overrun is the volume of lumber (in board feet lumber tally) actually obtained from a log in excess of the estimated volume based on log scale (board feet Scribner). (Morgan et al. 2004 ) and 7.2 in the 1970s (Keegan et al.2010 ).
Increases in LRF are attributable primarily to improvements in technology. Technological improvements have made California mills more efficient in numerous ways. For example, log size (diameter and length) sensing capabilities linked to computers determine the best sawing pattern for logs to recover either the greatest volume or greatest value from each log. Improved sawing accuracies have reduced the amount of size variation in sawn lumber, reducing the need for planing and increasing Although overrun is the more common measure, it is not as useful as LRF because of the weakness of the Scribner scale as a measure of log input. The average size of logs processed in California has almost certainly decreased over the past 50 years. As log diameters decrease, the Scribner log rule underestimates by an increasing amount the volume of lumber that can be recovered from a log, often increasing overrun.
Mill Residue: Quantity, Type, and Use
As indicated earlier in this report, about 60 percent of the wood fiber (including bark) processed by primary forest products plants ends up as mill residue. This residue can either present difficult and expensive disposal problems or be used to create additional products or energy to generate revenue.
California's substantial bioenergy industry is the largest consumer of wood residues generated in the state, whereas sawmills are the largest residue producers.
Three types of wood residues are typically created by California's primary wood products industry: coarse or chippable residue consisting of slabs, edging, trim, log ends, and pieces of veneer;
fine residue consisting primarily of planer shavings and sawdust; and bark. The 2006 census gathered information on volumes and uses of mill residue. Actual residue volumes, reported in bone dry units (BDU), were obtained from facilities that sold all or most of their residues. One BDU is the equivalent of 2,400 pounds of oven-dry wood. All mills reported, on a percentage basis, how their residue was used.
Residue volume factors, which express mill residue generated per unit of output produced, were derived from production and residue output volumes reported by mills. California's sawmills produce the majority of residues during their normal production process. Residue factors for 2000 and 2006 are Barrette et al. 1970; Hiserote and Howard 1978; Howard 1974 Howard , 1984 Howard and Ward 1988; Morgan et al. 2004 shown in table 18 and represent statewide averages. During 2006, sawmills in California produced less residue per MBF of lumber produced with both lower amounts of coarse residue and planer shavings generated. Several factors can contribute to changes in mill residue production. In general, changes in the size and species mix of logs received and products produced by sawmills can cause residue factors to change (Keegan et al. 2010 and Keegan in review) . Improved milling technology tends to reduce the amount of planer shavings, sawdust, and coarse residue generated per unit of lumber; while decreases in average log size can increase the volume of coarse residue generated. Also, demand for mill residue from the residue-utilizing sector can affect sawmill residue production, with sawmills allowing more residue (particularly coarse residue like clean chips) to be produced when demand for residue is relatively high and demand for lumber products is relatively low.
In 2006, California sawmills generated more than 2.1 million BDU of mill residue accounting for nearly 91 percent of all mill residues generated that year (table 19 and 20) . The remaining 9 percent of mill residue production came from veneer plants, utility pole facilities, and log home accent plants.
Coarse residue was the state's largest component of wood products residue (table 20) . Facilities in California produced 1,005,542 BDU of coarse residue; only 12 BDU were not utilized for some purpose. About 54 percent of coarse residue was used by the pulp and reconstituted board plants, 40 percent was used to produce energy, and about 6 percent was sold and used for other products. b Bone dry units (2,400 pounds of ovendry wood) of the various residue types generated for every 1,000 board feet of lumber manufactured. At nearly $1.1 billion and 70 percent of total sales, California is its own largest market for wood and paper products. The majority (75 percent) of lumber remains in the state, whereas just over half 
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Employment and Worker Earnings in California's Forest Products Industry
Employment data reported in the FIDACS mill census were used in conjunction with employment and earnings data from the U.S. Department of Commerce, Regional Economic Information System (REIS) to identify employment and labor income for California's primary and secondary forest products industry.
Labor income is generally a more reliable measure of economic activity than employment because of the often substantial differences in earnings per worker. The primary forest products industry includes logging, processing logs into lumber and other wood products, processing wood residues from timberprocessing plants into outputs such as paper or electricity, and private sector forest management services. The secondary industry, as defined in this report, includes the further processing outputs (e.g., manufacturing windows or doors from lumber) from the primary industry, although the outputs may be from California or elsewhere. The FIDACS census was then used to more precisely identify the proportion of the total wood and paper products industry classified as primary and to provide additional detail by sector and geographic region within California. These classifications were used to estimate total direct employment and income to workers (labor income) in California's forest products industry. They provide a conservative representation of the wood and paper products industry, as they capture the majority of the primary and secondary activity.
However, a number of activities (i.e., hauling of logs and other raw materials by independent truckers, hauling of finished products by truck, rail, or barge, and forest management activities related to timber production by government employees) involving several thousand workers are not included in these NAICS sectors. 
Forest Industry Employment and Labor Income in California
California's secondary wood and paper products industry is concentrated near population centers in the state's southern and central counties. The primary forest products industry is concentrated in the northern counties, closer to where timber harvesting occurs. Approximately, 75 percent of the primary industry is concentrated among 11 contiguous northern counties (i.e., Del Norte, Humboldt, Lassen, Mendocino, Modoc, Plumas, Shasta, Sierra, Siskiyou, Tehama, and Trinity). These 11 northern counties are home to only 1.7 percent of the state's population, about 1.2 percent of labor income, and 1.5 percent of the state's employment. However, these counties contain more than 65 percent of primary forest products industry workers, earning over $535 million (70 percent) of labor income.
During 2006, approximately 4 percent of total employment and 5 percent of the 11-county region's total labor income of $535 million was in the primary and secondary wood and paper products industry. Considering associated industries and indirect impacts, industry likely accounts for 10 percent of earnings by people engaged in the work force in these counties. Based on percent of total labor income during 2006, Sierra County had the highest concentration of wood and paper products in its economy at 11 percent. Humboldt County, with the largest industry concentration, had 7 percent of total labor income directly in wood and paper products.
During the 1970s, the wood and paper products industry accounted for over 20 percent of direct total labor income and over 33 percent of the economic activity in these counties. However, with the declines in the wood and paper products industry described earlier and diversification of the region's economy, direct labor income fell to just over 12 percent in 1990. By 2000, 8.8 percent of the region's total labor income was directly in the wood and paper products industry, and by 2006 that dropped to 5 percent. So while these 11 northern counties remain a very important part of California's wood products industry; declines in the industry, particularly in the primary sector, can disproportionately impact the region. Consequently, policy makers and others with concerns for the wood products industry should be aware that state-wide policies and legislation, whether related to the environment, labor, or industry, will generally have larger impacts on the residents of these northern counties than the state's population as a whole.
